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Charmonium and bottomonium will be pro-
duced copiously in heavy ion collisions. These
quarkonia states can be dissociated in dense en-
vironments. The medium produced in heavy
ion collisions can thus be probed by measuring
quarkonia production as a function of impact pa-
rameter (collision centrality) and transverse mo-
mentum pr; the absorption decreases as pr rises
because the quarkonia spends less time in the
medium.

We have studied quarkonia production by
lead beams at the LHC and by gold beams at
RHIC with several different assumptions[1]. We
compared two models of quarkonia production,
the color evaporation model using the MRST
LO parton densities and nonrelativistic QCD
(NRQCD) using the CTEQ 3L parton densi-
ties. Nuclear shadowing, was also taken into
account with three different parameterizations
of homogeneous, or impact-parameter indepen-
dent, shadowing.

We also considered two inhomogeneous shad-
owing models. The first, proportional to the lo-
cal density, Sws, is appropriate for well localized
interactions with formation length [y < R4, cor-
responding to > 1/2m, R4. The second, ap-
propriate for large formation lengths [y > Ry,
is proportional to the integrated density along
the incident parton trajectory, S,. The inho-
mogeneous models are normalized to match the
homogeneous results when averaged over impact
parameter. Both give very similar results. Since
it is difficult to combine these two regimes in
one parameterization while conserving momen-
tum and baryon number, we present results with
Sws. Including the inhomogeneity of shadowing
causes naive geometrical scalings of the produc-
tion cross section to fail.

Figure 1 shows the relative cross section for
T production in NRQCD as a function of im-
pact parameter with homogeneous and inhomo-

geneous shadowing. The spatially dependent
models predict a very different scaling from the
homogenous shadowing models.

Due to the uncertainties in both production
and absorption, it is necessary to compare re-
sults with different charmonium and bottomo-
nium mesons at LHC and RHIC[2]. Only by
comparing the pr spectra of different states [3]
(and open charm and bottom) will it be possible

to separate production and absorption effects.

References

[1] V. Emel’yanov, A. Khodinov, S. Klein and
R. Vogt, Phys. Rev. C61, 044904 (2000).

[2] S. Klein, “Quarkonia at the LHC,” presented
at the “LHC-USA” Workshop, Dec. 20, 2000,
LBNL.

[3] J.F. Gunion and R. Vogt, Nucl. Phys. B492,
301 (1997).

1.0 75110
(@) cMs Au‘::" B it P .
‘‘‘‘‘‘‘ “
““““ A 1.05¢ (c) STAR N
5 ogpiwwEEs - | .
Er T N SN
& 1.00 T
o
=
= o6 0.95 ket ey
A e —————— ] VOYP
] LAsaf1 110 aa
o (b) ALICE . N
T et .
= pamasttE 1051 (d) PHENIX .
O8fawwww™ - - ! a
. canl
1.00 L Y]
0>60 5 10 15 200'950 5 10 15 20
b (fm) b (fm)
Figure 1: The impact parameter dependence

of T production in the NRQCD model using
the CTEQ 3L parton distributions. Results are
shown for four detector acceptances with ho-
mogenous (lines) and inhomogenous, Sws (sym-
bols) shadowing.



